Abstract. Measurements of the inclusive proton and deuteron structure functions F p 2 and F d 2 are presented. The data cover the ranges 0.006 ≤ x ≤ 0.9 and 0.1 GeV 2 ≤ Q 2 ≤ 20 GeV 2 and are in agreement with existing world data in the region of overlap. The measured cross sections were used, in combination with available world data, to perform fits to the total photon-proton cross section.
INTRODUCTION
Over the past decades, lepton-nucleon scattering has played a major role in the development of our present understanding of nucleon structure. At HERMES energies, where contributions from Z 0 -exchange to the cross section can be safely neglected, and in the approximation of one-photon exchange, the differential cross section of unpolarized inclusive scattering, l + N → l ′ + X (where X denotes the undetected final state), can be conveniently parameterized in terms of the structure function F 2 and the longitudinal-totransverse photon-absorption cross-section ratio R = σ L /σ T :
Here x = Q 2 /2Mν is the Bjorken variable, with Q 2 being the negative square of the fourmomentum transferred by the virtual photon and ν its energy in the target rest frame. The quantities x and Q 2 are fully determined by the kinematics of the incident and scattered leptons and the target nucleon. F 2 can then be extracted from a single cross-section measurement at a given (x, Q 2 ) by using a parameterization for R(x, Q 2 ) obtained from the available world data. The HERMES experiment at HERA collected a large amount of charged-lepton (positron and electron) scattering data on a variety of nuclear targets, including the unpolarized proton and deuteron data presented here. In particular, HERMES data cover the transient region between the perturbative and non-perturbative regimes of QCD in a kinematic region so-far mostly unexplored by other experiments.
THE EXPERIMENT
The HERA facility at DESY comprised a proton and a lepton storage ring. HER-MES was a fixed-target experiment using only the lepton beam, which could be either 26.7 GeV electrons or positrons, while the proton beam passed through the noninstrumented horizontal mid-plane of the HERMES spectrometer. An open-ended storage cell that could be fed with either polarized or unpolarized gas was installed internal to the lepton ring. The HERMES spectrometer, which consisted of two identical halves above and below the electron beam, was a forward spectrometer [1] with multiple tracking stages before and after a 1.5 Tm dipole magnet. It had a geometrical acceptance of ±170 mrad horizontally and ±(40 − 140) mrad vertically for particles originating from the center of the target cell, resulting in polar scattering angles θ ranging from about 40 to 220 mrad. Particle identification (PID) capabilities were provided by combining the responses of a lead-glass calorimeter, a pre-shower hodoscope (H2), a transitionradiation detector (TRD), and aČerenkov detector upgraded to a dual-radiator ringimagingČerenkov detector (RICH) [2] in the year 1998. The lead-glass calorimeter and the pre-shower hodoscope were included in the trigger along with two other hodoscopes (H0 and H1). The luminosity was measured by scattering the beam from the atomic electrons of the target gas, together with the annihilation process e + e − → γγ for a positron beam. The scattered particles were detected in coincidence by two identical small calorimeters [3] located symmetrically with respect to the beam pipe. The concidence rate of the pairs of leptons (and photons) provided a relative monitor of the luminosity. An absolute calibration was provided by correlating the coincidence rate with the yields of the reference cross sections.
ANALYSIS
Events for the inclusive scattering sample were accepted as inclusive inelastic scattering if they contained a track identified as a lepton by the PID system and were fully contained within the fiducial geometric acceptance of the HERMES spectrometer. Additionally, the constraint W 2 > 5 GeV 2 , acting as a selection for y > 0.1, was used to suppress the region of nucleon resonances, and the constraint y ≤ 0.85 was used to discard the low momentum region where radiative effects increase and where the trigger efficiency has not yet reached its plateau. The resulting (x, Q 2 ) region, 0.006 ≤ x ≤ 0.9 and 0.1 GeV 2 ≤ Q 2 ≤ 20 GeV 2 , was subdivided into 19 bins in x and each x bin into up to six bins in Q 2 . The number of measured events in each (x, Q 2 ) bin was corrected by subtracting the charge-symmetric background and by dividing the resulting number by the corresponding trigger and lepton-identification efficiencies, while taking into account the hadron contamination. The experimental cross section was then obtained as the ratio of the number of DIS events in each (x, Q 2 ) bin and the integrated luminosity L. An unfolding procedure to disentangle instrumental and radiative effects from the measured cross section was then applied in order to obtain the inelastic scattering Born cross sections. The structure functions F p 2 and F d 2 were finally derived from the inelastic scattering cross sections through Eq. (1) by using the parameterization R = R 1998 [4] and are shown in Fig. 1 together with world data. In the region x ≥ 0.07 and Q 2 > 1 GeV 2 HERMES data show good agreement with existing data from SLAC and NMC. The HERMES measurement provides also data in a previously uncovered kinematic region between JLAB data on the one hand and NMC, E665 and the collider experiments on the other. The statistical uncertainties of the HERMES data range between 0.4% and 3.0%. The uncertainty due to detector misalignment is for the majority of data points smaller than 5% and is, together with the overall normalization uncertainty of 6.4% (6.6%) for the proton (deuteron), the dominant systematic uncertainty.
FITS TO σ p,d L+T WORLD DATA
The world data on the total cross section σ L+T = σ L + σ T were fitted using the ALLM functional form described in Refs. [6] and [7] . It is a 23-parameter Regge-motivated model of σ L+T valid above the resonance region, and any Q 2 including the real photon process (Q 2 = 0). The method used was outlined in Ref. [8] . These new fits to the photon-nucleon cross sections σ L+T on proton (GD10-P) and deuteron (GD10-D) are self-consistent with respect to the use of R, since the cross sections were reconstructed for each data set using the value of R that had been used to extract the published values of F 2 . A result of the fit is the possibility to calculate values of F 2 based on a single R parameterization, here R = R 1998 . Both fits GD10-P and GD10-D were performed in the same manner. The fit to proton data includes 2821 data points: 574 from the SLAC experiments E49a, E49b, E61, E87, E89a, E89b [9] ; 292 from NMC [10] ; 787 from H1; 570 from ZEUS; 91 from E665 [11] ; 229 points from BCDMS [12] ; 81 points from HERMES presented here. Real photon data comprise 196 points from Ref. [13] and 1 from ZEUS [14] . The fit on deuteron data includes 1370 data points: 593 from the SLAC experiments E49a, E49b, E61, E87, E89a, E89b, E139, E140 [9] ; 292 from NMC [10] ; 91 from E665 [11] ; 210 points from BCDMS [12] ; 81 points from HERMES presented in this paper. Real-photon data comprise 103 points from Ref. [13] . The only difference between the GD07-P fit, presented in Ref. [8] , and GD10-P is the presence of HERMES data in the most recent fit. In Ref. [8] no fit was presented on the deuteron. The χ 2 /do f for GD10-P is 0.90 (it was 0.92 for GD07-P), while for the deuteron fit GD10-D it is 0.86 (it is 0.90 when HERMES data are not included). In the case of the proton, the parameter uncertainties decrease for all except six parameters by percentages up to about 30%, and in one case about 50%, when HERMES data are included. In the case of the deuteron all uncertainties except one decrease, by percentages up to 40%. Fit parameters are available by the author upon request.
In conclusion, HERMES measurements on the structure functions F p,d 2
were presented. These high-statistics measurements of the inelastic scattering cross section on the proton and the deuteron provide data in a kinematic region previously not covered. In the region of overlap, HERMES data agree with world data. The new results were fitted in conjunction with other photon-proton and photon-deuteron cross section world data. The inclusion of HERMES data provides a decrease of the parameter uncertainties on average about 20% for both proton and deuteron.
